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The purpose of the present study was to propose some amendments on nutrient standard regulations of
infant formula in Korea. For this purpose, we compared and analyzed the nutrient regulations of Korea, CODEX,
U.S.A, Japan, EU, Australia and New Zealand. Some developing aspects of Korea’'s nutrient standard
regulations for infant formula need to be examined as follows: firstly, both milk-based formula and soy-based
formula standards would be unified into an infant formula, and the user of infant formula would be categorized
for babies less than 6 month old. Secondly, nitrogen conversion factor of milk protein in the infant formula
would be 6.38, which is the same as that of CODEX Revised Standard. Protein quantities could be differentiated
by protein sources, and essential amino acids in human milk would be standardized according to protein
contents. Thirdly, a-linolenic acid, docosahexaenoic acid (DHA), and eicosapentaenoic acid (EPA) as essential
fatty acids and trans fatty acid would be standardized in terms of the contents. Fourthly, it is recommended
that the unit of vitamins and minerals would be changed from g/100 g to g/100 kcal, and individual vitamins
and mineral would have their maximum values. Finally, 5 nucleotides (cytidine, uridine, adenosine, guanosine,
inosine 5’-monophosphate) and fluoride would be required for the strengthening the immunity and the
development of teeth, respectively. In conclusion, the scientific studies on amendment scheme of nutrient
standard regulations of infant formula is very important to fortify nutritional completeness for Korean infants

and young children.
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Table 1. Current standard regulations for the infant formula in Korea, CODEX, and other developed countries

Country Regulation Comments
Korea 1) Korea Food Code (2006) Standard for infant formula
2) Korea Food Additives Code (2006) Standard of food additives for infant formula
CODEX 3) CODEX Stan 72-1981 Infant formula Standard for infant formula
4) CODEX Proposed draft revised standard for infant formula. Draft revised standard for infant formula
2006
US.A. 5) 21 U.S.C. 321(z) (1980) Definitions of infant formula
6) 21 CFR Part 106 Infant formula quality control procedure Infant formula quality control procedures
(1980)
7) 21 CFR Part 107 Infant formula (1980) Standard for infant formula
8) 21 CFR Part 106 & 107 Infant formula. proposed rule (1996) Standard for infant formula, Proposed Rule
Japan 9) Regulation of Health Promotion (2003) Standard for infant formula
10) Guideline of Labelling & Handling for Infant Milk Formula Definitions of infant formula
(2003)
EU 11) Commission Directive 91/321/EEC infant formulae and follow- Standard for infant formula
on formulae (1999)
12) Commission Directive 96/4/EC infant formulae and follow-
on formulae (1996)
13) Commission Directive 1999/50/EC infant formulae and follow—
on formulae (1999)
14) Commission Directive 2003/14/EC infant formulae and follow—
on formulae (2003)
Australia 15) Standard 2.9.1 Infant formula (2003) Standard for infant formula
& New 16) Standard 1.3.1 Microbiological limits for food (2003) Standard of microbiological limits for infant formula
Zealand  17) Standard 1.6.1 Food additives (2003) Standard of food additives for infant formula
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Table 2. Definition of infant formula in Korea, CODEX, and other developed countries

Country Definition Scope
Korea! 18) Infant milk-based formula is manufactured / processed as a substitute for Infant milk-based formula
human milk, and composed of milk or milk products based and nutrients - liquid form
(vitamins and minerals) to meet the normal nutritional requirements of infants. - powdered form
Milk contents of infant milk-based formula should be over 60% in solid form, Infant soy-based formula
and 9.0% in liquid form.
19) Infant soy-based formula is manufactured / processed as a substitute for human
milk, and composed of hydrolyzed soy protein or separated protein of other food
and nutrients (vitamins and minerals) to meet the normal nutritional
requirements of infants.
CODEX”  20) CODEX STAN 72-1981 : Infant formula is liquid or powdered form intended  Infant formula
for use, as a substitute for human milk in meeting the normal nutritional - Milk-based infant formulae
requirements of infants. It also provides a standard for formulae intended for - Soy-based infant formulae
infants with special nutritional requirements, except for certain provisions which - Hydrolyzed protein and/or
must be modified to meet those special requirements. amino acid-based infant
21) CODEX revised standard for infant formula: Infant formula is liquid or powdered formulae
form intended for use, as a substitute for human milk in meeting the normal
nutritional requirements of infants.
US.A? The term “infant formula” means a food which purports to be or is represented Infant formula
for special dietary use solely as a food for infants by reason of its simulation of
human milk or its suitability as a complete or partial substitute for human milk.
(21 US.C. 321(z)
Japan4) Infant formula is a substitute for human milk in meeting the normal nutritional Infant formula
requirements of infants.
EU” ‘infant formulae’ means food stuffs intended for particular nutritional use by infants  Infant formulae
during the first four to six months of life and satisfying by themselves the nutritional
requirements of this category of persons. (91/321/EEC Article 1. 2(c))
Australia  Infant formula means an infant formula product represented as a breast milk Infant formulae
& New substitute for infants and which satisfies the nutritional requirements of infants - Lactose free formula
Zealand® aged up to four to six months. (Standard 2.9.1-1.) - Low lactose formula

- Pre-term formula
- Soy-based formula

YKorea Food Code. 2006. ?CODEX Stan 72-1981, CODEX Revised Standard 2006. ¥21 U.S.C. 321(z).
PGuideline of Labelling & Handling for Infant Milk Formula. 2003. ¥200391/321/EEC. 1991. ®Standard 2.9.1. 2003.
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Table 3. Energy, protein and fat in infant formula in Korea, CODEX, and other developed countries

et = 2ARF oo Ao g AnAS
£ 6.38% A|Aslx 9lo.ng CODEX At Fd3 <+

@Al FAdel B A4S -eluie), CODEX, 1% 9

Korea” CODEX?
Infant Infant ) USAY JapanA) EUY Australia &
Contents  milk-based soy-based 72-1981 Revised (per 100  (per 100 (per 100 New Zealand®
formula formula (per 100 Standard kcal) kcal) keal) (per 100 kJ)
(per 100 g) (per 100 keal) <&V (per 100 keal)
Energy D _ _ _ _ .
(keal/mL) 60~70 65~75 60~75 2,500~3,150 kJ
Carbohy- _ _ B _ B
drate (g) 9~14 7~14
Protein (g) 9.0~200%> 18~40° 18~40 -Cows’ milk 18~45 21~31 -Cows’ mik pro-  045~07
protein; 1.8~3.0 tein; 1.8~3.0
-Non-hydrolysed -Protein partial
milk protein; Min. hydrolysates;
20~3.0 2.25~3.0
-Hydrolysed -Soya protein
protein; 2.25~3.0 isolates alone or
mixture with
milk protein;
256~3.0
Fat (g) 150~30.0%" 33~6.0" 3.3~60 4.4~6.0 3.3~6.0 15.0~30.0% 44~65 1.06~15
Fatty acid
- Linoleic  Min.*® 9.0% Min. Min. 300~1,400 Min. Min. 9.0% 300~1.200 9~26% of total
acid (mg) of crude fat 300 300 (<GULY) 300 of fat ’ fatty acids
- Other - - - —a-linolenic acid: - - -a-linolenic —a-linolenic acid;
fatty acid . Min. 50 acid; Min. 50 1.1~4.0% total
(% of ~Lauric acid & -Lauric fatty acid
total fatty myristic acid< acid<15% -n-6 fatty acid;
acids) 20% ~Myristic 2%
(mg) ~Trans fatty acid< 15% —Arachidonic
acid<3% —-Trans fatty acid; 1%
-Eruic acid<1% : acid<4% -n-3 fatty acid;
-Phospholipids; -Erucic 1%
Min. 300 acid<1% ~Trans fatty
-DHA <GUL -n-3 LCP; 1% acid<4%
—Arachidonic -n-6 LCP; 2% -Erucic
acid>DHA acid<1%
-EPA<DHA

YKorea Food Code. 2006. “CODEX Stan 72-1981, CODEX Revised Standard 2006.
921 CFR 107. 1980. “Regulation of Health Promotion. 2003. ®91/321/EEC. 1991. ®Standard 2.9.1. 2003,

"No indication on the regulation. ¥Crude protein.

Crude fat. “Minimum. "Guidance upper levels.
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Table 4. Essential amino acids in infant formula in Korea

and Australia & New Zealand (mg)
Infant formula
Korea" Australia &2)
(per 100 g) New Zealand
(per 100 kcal)
Cysteine and methionine 25¥ 19¥
Histidine 19 12
Isoleucine 28 21
Leucine 66 42
Lysine 58 30
Phenyalanine and tyrosine 63 32
Threonine 34 19
Tryptophan 11 7
Valine 35 25

YKorea Food Code. 2006,

YStandard 2.9.1. 2003.

¥Mean of amino acids content (mg/g of protein).
4)Cysteine; 6 mg/100 kcal.
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Table 5. Vitamins in infant formula in Korea, CODEX, and other developed countries

Korea” CODEX? .
Infant Infant 79-1981 Revised Us.A? Japan® EUY Auslzlr:lvéa &
Contents milk-based soy-based Standard (per 100 (per 100 (per 100 Jealand”
formula formula {per 100 (per 100 kcal) keal, kcal) caian
(per 100 g)  (per 100 keal) keal) kcal) {per 100 k)
Vitamin A IUorug) 1,250~2500 250~500 TU  250~500 U 60~180 pg 250~500 1U 75~150 pg 60~180 pg  14~43 pg
U or 75~150 ng
Vitamin B (ug) Min.” 0.20 Min, 40 Min. 40 60~300¥ Min. 40  Min. 40  Min. 40 Min. 10
Vitamin Bg (ug) Min. 0.30 Min. 60 Min. 60 80~400 Min. 60  Min. 60  Min. 60 Min. 14
Nicotinic acid (ug) ~ Min. 1,250 Min. 250  Min. 250  300~1,500® Min. 250 Min. 250 Min. 800  Min. 130
Vitamnin Bs (ug) Min. 175 Min. 35 Min. 35 35~175"  Min. 35  Min. 35  Min. 35 9~36
Folic acid (ug) Min. 20 Min. 4.0 Min. 4 10~507 Min, 4 -9 Min. 4 Min. 2
Pantothenic acid (uyg) Min. 1,500 Min. 300  Min. 300  400~2,000® Min. 300 - Min. 300  Min. 70
Biotin (ug) - Min. 1.5 Min. 1.5 15~10®  Min. 15 - Min. 1.5 Min. 0.35
Vitamin By (ug) Min. 05 Min. 0.1 Min. 0.1 01~15"  Min. 015 Min. 012 Min. 0.1 Min. 0.025
Vitamin C (mg) Min. 40 Min. 8 Min. 8 10~70° Min. 8 Min. 80 Min 8 Min. 1.7
Vitamin D (IUorpg) 200~400 IU  40~100 IU  40~100 IU 1~25pug 40~100 ITU 1~2 pg 1.0~25 ug 0.25~0.63 ug
or 1~25 g
Vitamin E{IUormg) Min. 35 IU Min. 0.7 IU Min. 0.7 IU 05~5" Mm 0.7 IU Min. 0.7 IU Min. 0.5 mg0.11~1.1 mg
Vitarmin K (ug) Min. 20" Min, 4'¢ Min. 4'¢ 4~927° n 49 Min. 4 Min. 1
Choline (mg) - Min. 7.0 Min. 7.0 7~509 Mm. 7.0 - - 17~71
L-carnitine (mg) - - - Min. 1.2 - - - 0.21~-08
Inositol (mg) - - - 4~40%"Y  Min. 4.0 - - 1.0~95
Taurine (mg) - - - Max.”? 12 - - - 0.8~3.0

YKorea Food Code. 2006. ?CODEX Stan 72-1981, CODEX Revised Standard 2006.

991 CFR 107. 1980. “Regulation of Health Promotion. 2003. ¥91/321/EEC. 1991. ®Standard 2.9.1. 2003.
"Minimum. ®Guidance upper level. "No indication on the regulation.

Yyitamin Ki. "Myo-inositol. **Maximum.
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Table 6. Minerals in infant formula in Korea, CODEX, and other developed countries

Korea" CODEX?
Infant Infant . USAY  Japan” EUY Australia &
Contents milk-based  soy-based 72-1981 SRevhse% (per 100 (per 100 (per 100 New Zealand®
formula formula (per 100 kcal) ( tziréoalr( D kcal) kcal) kcal) (per 100 kJ)
(per 100 g) {per 100 kcal) ber ca
Sodium (mg) 100~ 300 20~60 20~60 20~60 20~60  20~60  20~60 5~15
Potassium (mg) 400~1,000  80~200 80~200 60~180 80~200 80~200 60~145 20~50
Chloride (mg)  275~750 55~ 150 55~150 50~160 55~150 55~150 50~125 12~35
Calcium (mg)  Min.” 250  Min. 50 Min. 50 50~ 140" Min. 60  Min. 50 Min. 50 Min. 12
(Ca:P=12~2.0) (CaP=12~2.0)(CaP=1:1~21) (Ca:P=1.1~2.0) (Ca:P=1.2~2.0)(Ca:P=1.2~2.0)
Phosphorous (mg) Min. 125  Min. 25 Min. 25 25~100% Min. 30  Min. 25 25~90 6~25
Magnesium (mg) Min. 30 Min. 6 Min. 6 5~15Y Min. 6  Min. 6 5~15 1.2~40
Iron {mg) Min. 5 Min. 1 Min. 0.15”  Min. 0.45" 015~30 Min. 1  05~15" 0.2~05
Iodine (ng) Min. 25 Min. 5 Min. 5 10~60 5~75 -2 Min. 50 1.2~10
Copper (ng) Min. 300 Min. 60 Min. 60 35~120% Min. 60 - 20~80 14~43
Zinc (mg) Min. 25 Min. 0.75 Min. 05 05~15" Min. 0.5 - 05~15 0.12~0.43
Manganese (1g) Min. 25 Min. 5 Min 5 1~100% Min. 5 - - 0.24~24
Selenium (pg) - - - 1~9¥ - - Max."” 3 0.25~1.19

YKorea Food Code. 2006. ?CODEX Stan 72-1981, CODEX Revised Standard 2006.
%21 CFR 107. 1980. “Regulation of Health Promotion. 2003. ®91/321/EEC. 1991. ®Standard 2.9.1. 2003.
"Minimum. ®Guidance upper level. ® Accommodate higher needs with soy formula.
Infant formula with iron: minimum 1 mg/100 kcal.
11)Soya protein alone or in a mixture with cows’ milk protein: iron 1~2 mg/100 kcal, zinc 0.75~2.4 mg/100 kcal.
12) . - - . 13) .
No indication on the regulation. ~ Maximum.
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A Y ehERle] Azbslo] 9.239), Felvhere] g o - 2ote EHlA| 7[et otk AET
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7.0 mg/100 kcalZ A A= 91-& B o} & A XS A A FH g5 9 A= gu F46 AA=E vl gle
A @tk AMPHAGE Dol AzuRe LYol @ Lo o = TEEE BRI A 12 ¥k s, 2

238743} &=k Table 79 2} z2vt $-2lveh, CODEX,

dte] CODEX A<k 35 2 wANEe] 4l 242k
1.2 mg/100 keal ©13}, 0.21~0.8 mg/100 kJ= A A 832 glch
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= w QRN sl dokidl g 2] dlok

Table 7. Additional nutrients in infant formula in CODEX,

ZtE 4 mg/100 kcalZ A A3tz gic) &1 nlsolef

EU and Australia & New Zealand

Aot Al Fgoluliate g e 4 A glen, CODEX CODEX g Australia
.ﬁ-z;]_' ‘21'3} i‘?‘ 9 ‘ﬁ‘z‘——l "1“_594 -ﬁZ—}' Oﬂ/ﬂ Z}’Z} 12 mg/lOO Contents Sljevciise?l” (per 100 Z& %\Ie‘é‘g)
- - - andar ealan:
keal ©]3}, 30 mg/100 kJ 18k Al A3 glvk. (per 100 keah) A (per 100 k]
A fevete] - frobd EAA ez w]E Ask Del Cytidine 5/ - 060~250 022~06
T Hdigle] dAE e glorn® Hakgal A Fe] YA oS monophosphate (mg)
B ZARZ 24 W $E7)5e] QAo B AFSS T Uridine 5'- - 042~175 0.13~0.42
’_ = . monophosphate (mg)
2g =& wlebdle] Wigk Adigh Aol 8rH} Adenosine 5'— - 036~150 0.14~0.38
monophosphate (mg)
- FOIE =AM AS] 2713 M2 Guanosine 5'- - 0.12~050 0.04~0.12
o] . S0l 8 ZAAle] BrAlo) olgl zH2e] AL Tahl monophosphate (mg)
3 Arors ]ﬁjoT 124 A ﬂ}”]ﬂﬁﬂa A€ Tnosine 5'- - 024~100 0.08~024
7} 9t} o] Aol b2 o - fole] MR A5 18 Fluoride (ng) Max.” 100 - Max. 17‘”7)
Max. 150

g Qo2 B AR e oF - ol A S7Ekel
Zpolol A% Aok A#lwL CODEX 72 t3} EU, &
T 4 jaAdoods Hugs £33 HAE AA s

Zhare] o - frobg- A4 8 wleiul Frld ARgEs
vlwgt Aaf, fejutebe] AEF ol 2 FH 4 Al
Ao} gle] #e) ko gt A o7} = gl

YCODEX Revised Standard 2006.
*91/321/EEC. 1991.

“Standard 2.9.1. 2003.

“No indication on the regulation.
Maximum.

®Powdered or concentrated infant formula.
7)’Ready to drink’ formula.
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CODEX tA gt A= 20061 =l A AR 6%HA4] -4 <t~}
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